Beliefs about what people think they ought to eat to be healthy ('healthy eating norms (HENs)') may be important influences on food consumption. The purpose of this study was to examine the predictive roles of normative expectations and demographics, personal values, substance use behaviours and body weight on reported food consumption among middle-aged Australians. SUBJECTS/METHODS: A questionnaire was administered by mail to a random sample of people aged 40 years and above, drawn from the Electoral Rolls in Victoria, Australia. Part of the questionnaire contained questions about the respondents' beliefs about what should they eat to be healthy, what actually they ate, their personal values, smoking and alcohol use, as well as self-reported heights and weights and demographic characteristics. RESULTS: Respondents' reported food consumption did not match their HENs. Demographics, smoking, body mass index (BMI) and personal values, and HENs were associated with reported consumption but the relationships differed among men and women. Generally, high energy-dense, nutrition-poor (EDNP) food consumption was negatively associated with age. Fruit and vegetable HEN and consumption was positively linked to universalist values but negatively related to smoking status among men. In contrast in women, fruit and vegetable HENs were positively related to income and education while EDNP HEN was negatively associated with age and income but positively linked to body weight and power values. CONCLUSIONS: Reported food consumption was associated with HEN, personal values, demographics, smoking and BMI through different pathways among men and women. The implications for nutrition promotion are discussed.
INTRODUCTION
As a group, middle-aged people suffer from, or are at high risk of, several chronic diseases such as type 2 diabetes, cardiovascular disease and various cancers.
1,2 For example, one-fifth of Australians between 50 and 60 years either have type 2 diabetes or are prediabetic. 3 This has major implications for future health service costs. 4 There is considerable knowledge about the population moderators of disease and risk factor prevalence (for example, low socioeconomic position 5 ). However, less is known about modifiable mediators of disease risk and prevalence within various population groups. Although identification of at-risk population groups is essential, social demographic characteristics such as age, education, income, locality and gender are not highly amenable to change. Much more needs to be known about the mediators of risk behaviours in these population groups if successful prevention programs are to be pursued.
One useful example of the mediation of a disease risk factor is to be found in the Western Australian community-wide Fruit and Vegetable program, which was conducted during the 1990s. This program brought about an increase in fruit and vegetable consumption through a mix of social marketing and community strategies. 6 The investigators hypothesised that consumers' expectations of the amounts of fruit and vegetables they should eat to be healthy would influence their consumption. So during the program, messages informed people about how many fruit and vegetables they should eat per day. As these expectations increased in the population, after a lag time, consumption increased. Similar findings have been found in a number of social marketing programs where information about behavioural norms has been provided to members of the public leading to increased performance of those behaviours. 7, 8 In this paper, we will examine these expectations, which we term healthy eating norms (HENs), in relation to particular groups of foods of nutritional significance-fruits and vegetables, dairy meat and fish and energy-dense, nutrient-poor (EDNP) foods. Fruit and vegetables have been shown to be essential components of a healthy diet 9 whereas EDNP foods appear implicated in the aetiology of the obesity epidemic. 10, 11 We wanted to see if middle-aged people either exceed or fail to meet these norms in their usual food consumption, and if mismatches are evident, in which social groups do they occur and how do food consumers explain them?
In the second part of this paper, we use structural equation modelling (SEM) to identify the possible roles of HENs as mediators of the relationships between demographic, personal and health characteristics (population moderators) and usual food consumption. These potential moderators include, in descending order of stability, demographics, body mass, personal values, and, smoking status and alcohol use. Although there is evidence that these variables are related to usual food consumption, 8, [12] [13] [14] [15] [16] the order in which they interact to influence food consumption is largely unknown. Below, we briefly review the evidence for these associations.
Healthy eating norms Psychosocial aspects of food beliefs and expectations have an important role in food behaviours. The relationships between food beliefs and food behaviours are evident in many studies. For example, Povey et al. 17 demonstrated that beliefs are the strongest associates of healthy eating behaviours. Furthermore, Wang et al. 18 found that female baby boomers' negative food expectations positively impacted on their unhealthy food consumption. These expectations have a normative or 'oughtness quality' so in this paper we call them 'HENs'.
We anticipated that HEN would be positively related to reported food consumption. Some evidence for this is found in the influence of nutrition knowledge and attitudes on consumption. 19 However, discrepancies between these healthy eating expectations and reported food consumption appear to be commonplace but little studied; usually people complain they do not consume healthy food in the frequencies required for health, and vice versa with respect to unhealthy foods. The extent of such mismatches, and the reasons offered by consumers for them, have not been reported previously. Therefore, it is hypothesised that for healthy foods, people hold higher HEN but report relatively lower consumption; for EDNP foods, people have lower HEN but relatively higher consumption. Demographics A number of studies have shown that food consumption behaviours are related to age. 20, 21 Several studies also suggest that people from lower socioeconomic position backgrounds (as indicated by education and family income) tend to consume more EDNP foods. 5, 14, 15, 22 Therefore, we hypothesised that age, education and family income would be positively associated with healthy eating behaviours. Gender differences in food choice have been well studied. For example, women tend to be more aware of health issues, health recommendations and choose more nutritious foods than men. [23] [24] [25] Therefore, the present analyses will be conducted separately for men and women.
Body mass index (BMI) People who are obese or overweight may spend less time in physical activity and care less about their eating behaviours than healthy weight people. 26 As BMI can be regarded as a relatively stable body condition for adults, we treated it as a stable personal health variable in this study along with demographics. We expected that BMI would be positively related to high EDNP food consumption but negatively associated with healthy food consumption.
Smoking
Smoking status is associated with dietary intake. 27 For example, smokers appear to consume significantly fewer fruits and vegetables than non-smokers. 28 Therefore, we hypothesised that non-smokers would have higher HENs, consume healthy foods more frequently and EDNP foods less frequently.
Alcohol consumption Alcohol consumption is also related to dietary patterns. Kesse et al. 29 showed that alcohol consumption was positively related to total energy intake and inversely to consumption of vegetables and dairy products. Yeomans 30 confirmed this finding in relation to energy intake. Therefore, we hypothesised that the number of glasses of alcohol consumed per week would be negatively associated with HEN and healthy food consumption but positively related to EDNP consumption.
Personal values
Personal values and behaviours have been investigated in numerous empirical studies. 31 Feather 32 noted that personal values are at the centre of attitude-behaviour models. They have been shown to predict food consumption, 17, 33 food choice, 34, 35 the practice of vegetarian diets, 34, 36 food concerns, 23,37 support for school food policies 38 and, to trust in sources of nutrition information, 39 as well as to general purchasing decisions. 40, 41 However, relatively little work has been undertaken on the possible influence of personal values on the consumption of key food groups and none on HENs. We expected that communitarian values like universalism 42 would be negatively associated with EDNP food consumption (for example, snacks), which are marketed on their hedonistic properties, but positively related to healthy food choices as universalists tend to show greater concern for the welfare of others (including the environment, animals and marginalised people) than self-interests. 42 In contrast, we expected that social power values (for example, dominance and material possession) that are located opposite to universalism on Schwartz' circumplex structure 42 would be negatively related to healthy eating because they tend to be related to self-indulgent and hedonistic behaviours. 43 In summary, there is evidence that several demographic variables, body weight, health behaviours, personal values and healthy eating expectations may influence usual food consumption. Clearly, if specific mediators between them and food consumption can be identified, there may be feasible opportunities for behavioural interventions. The Baby boomers' Food and Health Survey of middle-aged Australians enabled the relationships between these variables to be examined.
MATERIALS AND METHODS Procedure
The study was based on a random sample of 845 Victorians over 40 years of age, drawn from the Electoral Rolls from Victoria, Australia. Enrolment on the Rolls is compulsory for all persons over 18 years of age. The survey was administered by mail to 1470 adults. An introductory letter was sent followed by the questionnaire and cover letter a week later. A reminder letter (or letter of thanks) was sent 2 weeks later, followed by a replacement questionnaire to non-respondents 2 weeks after. The formatting and administrative procedures were based on Dillman's recommendations. 44 Ethics permission was granted by the Deakin University Human Ethics Committee.
The questionnaire
The questionnaire was constructed in several sections including: the expectations of frequency of food consumption, frequency of food consumption, personal values, smoking and alcohol consumption, and demographic characteristics.
HENs and frequency of usual food consumption Information about HENs was elicited through the following question: how often should you consume the following foods and drinks to have a healthy old age? Then followed a list of 28 food groups and foods (for example, fruit, green leafy vegetables, peas and beans), derived from our previous work on middle-aged Australians' food consumption. 45 The frequency of usual food consumption was elicited through the question: think about what you have consumed over the past month and indicate how often you consumed the foods listed below. This question was followed by the same list of 28 food groups and foods as in the previous section (Table 3 ). In these two sections, five-point response scales were used: rarely/never, once/twice a week, three/four times a week, once a day and more than once a day. The respondents were also asked to give reasons why their actual consumption might not match their healthy eating expectations. Stated explanations were counted and categorised through the Leximancer qualitative data analysis package 46 (Table 4) .
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Personal values Twenty-one personal values items were adopted from the Schwartz values inventory, 42 similar to those used in the previous studies. 8 In the present analysis, eight items were used to assess two personal values constructs, namely universalism (five items, a ¼ 0.75, for example, equality) and power (three items, a ¼ 0.59, for example, wealth, authority). The response format was a five-point scale ranging from 0 (not important) to 4 (very important).
Body mass index
Respondents were asked to provide details of their height and weight. This information was converted into metric units (cm and kg) from which the BMI of each respondent was calculated. Several studies have shown that self-reported weights and heights are valid indices in population studies. 47, 48 Drinking and smoking Current alcohol use was elicited by the question: do you currently drink alcohol? Respondents answered either 'Yes' or 'No', if they answered 'Yes', they were asked: (a) how many glasses of alcohol do you drink per week? and (b) how many times per week do you drink alcohol? Responses to question (b) were used as a check on the answers to question (a), which was the variable used in the data analyses. Current smoking status was assessed by the question: do you currently smoke?
BMI can be regarded as a fairly stable body condition; and drinking and smoking are addictive behaviours that are difficult to change in the short term, they were viewed as stable personal health background variables in this study along with demographics. Figure 1 illustrates the conceptual framework for this study.
Analytical procedure SPSS 20 49 and Mplus 6.12 50 were used for the data analyses. Before the analyses, data were screened for accuracy of data entry, outliers and normality.
SEM was used to test the hypotheses. The robust maximum likelihood estimation method was used in the current analyses, which is robust to non-normality of the data. Model evaluations were examined by w 2 statistics and accompanying significance tests. Goodness-of-fit indices reported are the standardised root mean square residual (SRMR), root mean square error of approximation (RMSEA), Tucker-Lewis index (TLI) and comparative fit index (CFI). 51 When the models were considered to fit the data well, the following criteria were met: w 2 probability P40.05, SRMRo0.05, RMESAo0.05, TLI40.95 and CFI40.95.
The item parcelling method 52, 53 was used to form the scale scores for the personal values: universalism and power. Once composite variables had been computed through parcelling the items measuring the same construct, it was possible to fix both the regression coefficients, which reflect the regression of each composite variable on its latent variable, and the measurement error variances associated with each composite variable via the formulae proposed by Munck. 54 55 These causal indicators would not be appropriate to be analysed based on the assumption of homogeneity of the items. 56 Therefore, Cronbach's alpha, the mean inter-item correlation and factor analysis are inadequate tools for formative measures including HEN and the frequencies of usual food consumption in this study. Principal component analysis was used for obtaining the composite scores of HEN and food consumption as principal component analysis retains all of the variance in the measured variables. 57 The dependent variables were the four composite food consumption variables namely, EDNP food, fruits and vegetables, meat and fish, and dairy foods. Our conceptual framework was based on a concept of relative stability with predictors ranging from difficult to change moderators like demographics and BMI, through the less stable but enduring personal values and behavioural habits like alcohol and tobacco usage, to the more malleable HENs (see Figure 1 ). This structural model was estimated separately for male and female participants.
RESULTS
The population sample was fairly representative of middle-aged Australians. 58 However, inspection of Table 1 suggests that there were more women in the sample than the general population and tertiary educated people were over represented (25% in the general population versus 34% in the sample). Marital status and household income were similar to the general population (for example, approximately 74% of adults were in married or de facto relationships) 58 and Victorian median household income ranged between approximately $41 600 and $55 600 depending on region. 59 The prevalence of current smoking was similar to that of the over 50-year population of Victoria (11.9%), 60 the proportion of Figure 1 . Conceptual model. Three missing values on gender.
Healthy eating norm and consumption WC Wang and A Worsley ex-smokers was high, 34% compared with 26% of the general population 61 as was the proportion of non-drinkers (31% nominated themselves as non-drinkers compared with 16% of the general population); 61 but this might be expected in this older group, which is at greater risk of chronic disease than the younger population.
3 Table 2 presents the mean comparisons and correlations between the HEN and consumption items. Inspection of Table 2 suggests that reported food consumption was moderately positively related to HEN for most items (the magnitudes of the correlations ranged from 0.35 to 0.63) but there were significant differences between reported consumption and HEN for most items, suggesting that the respondents' reported food consumption was not in line with their HENs.
Mean HENs were lower than reported consumption for potato chips or salty snacks, fizzy drinks or cordial, lollies or chocolate, baked sweet foods (for example, cakes and biscuits). This indicates that the respondents ate more of these foods than they thought was desirable for health. Conversely, HENs were higher than usual intake for peas and beans, orange vegetables, green leafy vegetables, fruit, fish, yoghurt low fat milk and cheese. This indicates that the respondents did not eat these foods as often as Healthy eating norm and consumption WC Wang and A Worsley they thought they should. One-sample t-tests showed significant differences between HEN and reported consumption among most of the items except three groups of items (sausages, patties, hamburgers; meat pies, sausage rolls, tarts or quiches; and cheese-any type) (see Table 2a for men and Table 2b for women). Table 3 shows the comparisons of HEN and reported consumption between the genders. Inspection of Table 3 suggests that 11 out of 18 HEN items and 14 out of 18 consumption items with significant differences between men and women, suggesting those men and women's HEN and actual consumption behaviour were distinct.
Respondents' explanations for the discrepancies between HEN and reported food consumption Most of the respondents provided short explanations for the discrepancies between their HEN and their reported actual food consumption. These texts were subjected to thematic analysis through the Leximancer qualitative data analysis package. Seven broad themes were identified. They are summarised with indicative examples in Table 4 . The themes were related in diverse ways to: beverages (for example, alcohol, milk), time (for example, lack of it), aspects of food (for example, dislikes, likes, prices), freshness (for example, availability), barriers to healthy eating (for example, cravings), cooking (for example, lack of skills) and lack of things (for example, of discipline, planning).
Structural equation modelling
As gender differences in food beliefs and consumption have been documented in the food literature, 13 Meat and fish consumption was positively related to meat and fish HEN but negatively linked to dairy HEN. Meat and fish HEN was negatively related to age.
Dairy consumption was positively linked to dairy HEN. Dairy HEN was positively associated with fruit and vegetable HEN but negatively related to age. Women Women's food consumption was predicted by more factors than men's consumption and in more complex ways. Again, however, the consumption variables were related to the HEN variables, as well as the demographic variables.
EDNP consumption was positively linked to EDNP HEN and BMI but negatively related to age. EDNP HEN was positively related to BMI and power values but negatively associated with age and income. Fruit and vegetable consumption was directly and positively related to age and fruit and vegetable HEN. In turn, fruit and vegetable HEN was positively linked to age, income and education.
Meat and fish consumption was positively related to meat and fish HEN, which was positively associated with EDNP HEN, fruit and vegetable HEN, BMI and power values but negatively linked to education and universalism values.
Dairy consumption was positively linked to age and dairy HEN, which was positively related to meat and fish HEN, fruit and vegetable HEN, and education.
DISCUSSION
The main findings from this study can be summarised as follows:
(1) There were mismatches between the respondents' HEN and their reported food consumption, and these varied significantly between the genders. (2) HENs were correlated with reported food consumption and also associated with demographics, smoking and alcohol consumption behaviour, body weight and values factors. (3) There were distinct structural patterns between the genders, women's food consumption being affected by a larger number of factors than men's consumption.
(1) Mismatches between HEN and reported food consumption Although there were strong, significant, positive correlations between HEN and food consumption for genders, most men and women consumed more unhealthy foods than they considered desirable for health. Conversely they consumed healthy foods (fruit/vegetable, meat/fish and dairy) less often than they considered desirable (see Table 2a ; t-statistics). Although many of these findings are new they exhibit features, which are consistent with the literature. For example, women have been shown generally to take better care of their health and consume healthier diets than men. 13, 63, 64 This study confirms these earlier findings but also suggests that HEN differ between genders as well as their consumption behaviour.
Both men and women failed to consume fruit and vegetables as often as they considered desirable. Indeed the mean consumption of fruit and vegetables were 2.16 and 2.51 with s.d. of 0.67 and 0.74 for men and women, respectively (on average, less than about once a day), which does not meet the recommended Australian Dietary Guidelines 65 of at least daily servings of fruit and vegetables. Further the findings suggest that many middleaged people know they should eat fruit and vegetables more frequently; the mean HEN for these foods appears to be close to the daily servings recommended in the Australian Dietary Guidelines 65 although a substantial proportion of the men and a minority of women sample had less than the mean intake of fruit and vegetables (mean HEN of fruit and vegetables were 2.75 and 3.06 with s.d. of 0.67 and 0.63 for men and women, respectively). Similarly the finding that women reported consuming more low fat milk and cheese than they thought was healthy is cause for concern given recent research, which shows substantial deficits of calcium among women. 66 More needs to be done to communicate dietary recommendations to this population group. The respondents offered a broad variety of explanations for the mismatches between HEN and consumption. Our content analysis provides only a basic outline of their complex answers. The seven themes exhibit perceived failures of personal responsibility (for example, never learned to cook, lack of willpower and cravings) as well as situational factors such as the availability of food or the need to obey social norms about drinking and offers of food. In a sense, they mirror current academic debates about the merits of altering situational cues to behaviour versus cognitive approaches to change attitudes and intentions. 67 Both types of attributions might be modified through more targeted communications (for example, about how to plan food shopping) or through situational changes (for example, SMS messages to avoid purchasing certain foods during shopping). Whichever approach is taken, these findings suggest that HENs are an important influence on food consumption and so need to be considered in behavioural change programs. Further investigation of these explanations is required.
(2) HEN and reported food consumption The main finding from the SEM of the male and female data sets is that HENs are strong mediators of reported food consumption. Consistent with several cognitive behaviour theories such as the theory of planned behaviour, 68 this finding suggests one possible approach to dietary change in the population. As the western Australian Fruit and Vegetable program suggested 69 communications, which raise HENs, increase consumption of targeted health foods like fruit and vegetables. So a useful nutrition promotion strategy would be to communicate the dietary guideline recommendations more strongly in order to raise norms and thus consumption.
(3) Different patterns of mediation between genders Although healthy eating expectations were strong mediators of consumption in both genders, it is evident from the SEMs (Figure 2 ) that fewer factors influenced both the mediators and outcome variables among men than was the case for women. We have observed this greater complexity in women's food behaviours in previous studies. 62 The predictors of the HEN mediators and consumption outcomes in both genders, however, are quite consistent with the results of earlier studies, as is shown below.
The influence of demographics Women's fruit and vegetable HENs were positively related to their age, income and education and their EDNP HENs were negatively related to age and income. Again, this is consistent with findings from earlier studies, which showed that healthy food consumption is positively related to socioeconomic position and age 14, 22 and EDNP food consumption is negatively related to these demographic factors. 5 Moreover, as men's age increased, they had lower dairy HEN. These findings are consistent with reports of inverse relationships between age and milk and EDNP food consumption. 70, 71 The influence of BMI Similar findings as for demographics were observed: for women as BMI increased, EDNP HEN and consumption increased; for men, as The influence of smoking and alcohol Men's fruit and vegetable consumption was negatively linked to their fruit and vegetable HEN and then to their smoking status. This suggests that male smokers perceived fruit and vegetables to be less important than non-smokers did. In a previous study, we found that smoking status was positively related to unhealthy food behaviours. 16 It may be that smokers are less aware of national recommendations about fruit and vegetable consumption. 73 This study did not find any effect of alcohol use on HEN and consumption among men and women. These findings require further confirmation and investigation.
The influence of personal values Among men, universalist values had a direct positive relationship with fruit and vegetable HEN and reported consumption. Similar findings have been shown in our previous work on public support for fruit and vegetable policy. 38, 74 However, among women, power values were positively related to EDNP and meat and fish HEN and universalism was negatively linked to meat and fish HEN. This has not been reported before. The power-EDNP HEN link supports our hypothesis that power values may lead to less healthy eating because these values reflect indulgent and hedonistic behaviours. 43 The relationship between power and meat and fish HEN is partially consistent with the sociological literature on meat, which has emphasised the symbolism of meat as male, power-laden food. 75 The findings did not support our hypothesis that universalist values would be negatively related to EDNP HEN and consumption. However, the negative relationship with meat and fish HEN is highly consistent with previous studies, which have shown universalism to be linked to vegetarianism 76, 77 and anti-meat attitudes. 78 Implications for nutrition promotion and policy Although it is difficult or impossible to change people's demographic characteristics, communication programs may influence people's HEN and thus their consumption behaviours. Furthermore, men and women's food HEN and consumption may be related to power and universalist values. Thus, health communication, which focuses on the promotion of communitarian values and HEN, may be an effective way to increase healthy eating, particularly among overweight and obese people and smokers.
The important roles of universalism and power values in our models have some significance for the acceptance or rejection of policies, which promote food security, econutrition and foodbased dietary guidelines (FBDGs) in communities. FBDGs are the internationally agreed basis for the promotion of healthy food choice. 79 The inclusion of HENs in FBDG policies would enhance their validity and enable them to be more relevant to the specific needs of communities.
To the extent that universalism represents the attribution of value to nature and ecosystems people who hold these values may be more likely to support food security and associated policies through their daily food choices. 80 Indeed in our other recent work, we have found that universalist consumers know more about agriculture and environmental issues and support farming more than other people. 81 Research on the acceptance or rejection of scientific findings, 82 (for example, those relating to climate change) shows that 'world views' such as those indicated by values such as universalism and its antithesis, power, may have much to contribute to the understanding of support for broad food policies. Further exploration and development of the ecosystem dimension of universalism and related values, at both personal and societal levels, could make a broad contribution not only to healthy food choice, but also to food and human security in general.
Strengths and limitations
Several studies have demonstrated that self-reported food consumption measures are related to social desirability bias. 83 In particular, intakes of healthy foods such as fruits and vegetables may be overstated and consumption of fats and sweets can be underreported by respondents who place an emphasis on social desirability. 84 Respondents may be more likely to report dietary behaviours, which are closer to the dietary guidelines. 85 Although social desirability bias was not measured in this study, the use of HENs essentially assesses respondents' views about the desirability of food albeit for a limited purpose: eating for a healthy old age. Nevertheless, future studies should investigate the relationships between HEN and social desirability measures such as the Marlow Crowne index. 86 While this study has shown the importance of HEN, both the HEN and reported consumption were based on self-reports from the same individuals, which raises issues about the independence of these variables, for example, both HEN and reported consumption may be affected by a third intra-individual variable. In future work, it is important that reported consumption measures are supported by more objective assessments, for example, by observational methods 87 or purchasing receipts. 88 As causal attributions cannot be drawn from the cross-sectional design of this study, it is also important that future research is based on longitudinal or experimental designs. Moreover, the HEN and consumption scales require further validation.
CONCLUSION
HENs vary among middle-aged men and women. Together with demographics, smoking status, personal values and body weight, they are significantly associated with reported food consumption. The findings suggest the need to better communicate healthy eating recommendations to several population groups based on their health status and values orientations.
